CHAPTER II.
STEAM AND WATER POWER.
Boilers. The boiler is the initial source of steam power and
while not so conspicuous as the engine, is quite as important and
should be selected with greatest care for life and property, as well
as the economy of operation, are dependent upon its design and
construction. Hence, when buying a boiler the quality must first
of all be considered and then the price.
The designs of various boilers are too well known to require
detailed descriptions in this book.
For the matter of completeness however a tubular boiler is illus-
trated in Fig. 27 and a water tube boiler in Fig. 28. In the tubular
boiler the gases from the fire pass through the tubes, while in the
water tube boiler the gases travel around the tubes. In the tubular
boiler the water surrounds the tubes, whereas in the water tube
boiler the tubes are filled with water.
The following data regarding boilers, feed water, and the method
of determining- the moisture in steam, are taken from the book
entitled " Steam," published by the Babcock and Wilcox Company.
The requirements of a perfect steam boiler are:
1.  Proper workmanship and simple construction, the materials
which experience has shown to be the best being used, so as to
avoid the necessity of early repairs.
2.  A mud-drum in a place removed from the action of the fire
to receive all impurities deposited from the water.
3.  A steam and water capacity sufficient to prevent any fluctua-
tion in pressure or water level.
4.  A sufficient water surface for the disengagement of the steam
from the water in order to prevent foaming.
5.  A constant and thorough circulation of water throughout the
boiler, so as to maintain all parts at one temperature.
6.  The water space divided into sections, so arranged that, should
any section  give out, no general explosion can occur,   and  the
destructive effects will be confined to the simple escape of the con-